Introduction
Enamines of ß-ketoacids are particularly attractive intermediates for application to synthetic problems by virtue of their high degree of reactivity and relative ease of preparation.
Recently we have reported [1, 2] an efficient method for preparation of cycloalkenopyridines and cycloalkenothiopyrans which involves reaction of enamines of cyclic /3-ketoacid anilides with malononitrile. In order to establish the scope of this procedure we extended our studies to the reaction of malononitrile with enamines of l-oxo-indan-2-carboxylic and -2-carbothionic acid anilides.
Results and Discussion
The general synthetic approach involves the preparation of l-morpholino-indene-2-carboxylic (la, b) and -2-carbothionic acid anilides (2a-d). Only 2b and 2 c were previously reported [3] and synthesized by addition of 1-morpholinoindene to the appropriate arylisothiocyanates.
Reactions of enamines la, b with malononitrile in benzene or ethanolic solutions was carried out at room temperature and gave products 3a, b in 67% and 55% yield, respectively. Refluxing of the reaction mixture for 1 h increased yields of products 3 a and 3b up to 75% and 80%, respectively. The IR spectra of 3 showed typical amino group absorption in the region 3410-3200 cm -1 and the cyano and carbonyl group absorption at 2210 cm" 1 and 1660 cm -1 , respectively. The 'H NMR spectra of 3 measured in DMSO were complex and did not allow to establish * Reprint requests to Dr. K. Bogdanowicz-Szwed.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/87/0500-0623/$ 01.00/0 the structure of these compounds. The structural assignment of 3 a, b as Knoevenagel condensation products was mainly based on MS spectral data and also on their further transformation. The structure of the ion m/z 180 was additionally confirmed by comparison of the MS spectra of 3 a and 3 b with the MS spectrum of a sample of indenylidenemalononitrile 5 [5] . Further fragmentation of the ion m/z 180 originating from 3 a and 3 b was identical with the fragmentation of compound 5.
Prolonged refluxing of enamines la,b with an excess of malononitrile in ethanolic solution gave a mixture of two isomeric products 3a, b and 4a, b, which were separated by repeated crystallization. Pure samples of compounds 4 a, b were obtained by treatment of 3 a, b with a diluted solution of sodium hydroxide. The structural elucidation of compounds 4 a, b as o-aminonitriles of idenopyridine was accomplished on the basis of analytical and spectral data. The mass spectra of 4 a, b showed molecular ions at m/z 299 and m/z 333 as the base peaks and the fragmentation patterns were different from the described above for isomeric compounds 3a, b. The fragmentation pathways of 4a,b involve the ejection of CN + ' ion giving the ions of medium intensity at m/z 273 (37.8%) and m/z 307 (37.2%), respectively. High m.p.'s of 4a, b and the resistance towards acids and alkalis corroborate fused cyclic structure of these products.
Reaction of enamine-thioanilides 2 a-d with malononitrile proceed smoothly in boiling ethanolic solution and furnished compounds 6a-d as orangeyellow crystalline products in 64-88% yield. In view of our preliminary findings we expected the formation of indenothiopyrans or indenopyridines as Knoevenagel condensation products. Analysis of the MS spectra of compounds 6 allowed to establish their structure as indenothiopyrans.
All compounds showed characteristic fragmentation under electron impact. 
HCl
The mass spectra of 6 revealed peaks of molecular ions of medium intensity. The fragmentation of molecular ions began with the ejection of appropriate arylisocyanide giving rise to the stable ions [M-XC 6 H 4 NC] + ", which in all cases appeared as the base peak at m/z 212. The structure of the ion m/z 212 as 2-amino-3-cyano-8H-indeno[2,l-b]thiophene (7) was confirmed by comparison its fragmentation with the fragmentation of the authentic sample of 7 synthesized for this purpose according to the procedure reported by Elslager et al. [6] . We found that further fragmentation of ions m/z 212 originating from 6 and fragmentation of the model compound 7 were identical. Compounds 6 were resistant towards acids. Refluxing of 6 with ethanolic solution of sodium hydroxide furnished after neutralization the products 8 a-d, which were isomeric with compounds 6a-d, respectively. The transformation 6 into 8 occurred via openchain intermediates, which under influence of acids give rise to more stable indenopyridines 8. The structure of 8 was established on the basis of analytical and spectral data. Although 'H NMR and IR data of two series of compounds 6 and 8 were correspondingly similar, their MS spectra were different. For all indenopyridines 8 the molecular ions were the base peaks and further fragmentation was different from the described for indenothiopyrans 6. In all cases it began with splitting off aryl substituents yielding the ion [M-XC 6 
Experimental
Melting points were obtained on a Boetius apparatus and are uncorrected. IR spectra were recorded on a Specord IR 75 spectrophotometer in Nujol and in HCB mulls. 'H NMR spectra were taken on a Tesla BS 587 A 100 MHz instrument in CDC1 3 or DMSO solutions using TMS as the internal standard. Mass spectra were taken on a LKB 9000 S spectrometer at an ionization potential of 70 eV. Elemental analyses were performed on a Perkin Elmer Analyser Type 240. 1-Morpholinoindene was prepared according to general procedure [3] . Orange oil, b.p. 117/1 (torr.), yield 89%.
-Morpholinoindene-2-carboxylic acid anilides (la,b)
To a solution of 20.1 g (0.1 mole) of 1-morpholinoindene in 100 ml of anhydrous acetone was added dropwise at room temperature 11.9 g (0.1 mole) of phenylisocyanate dissolved in 50 ml of acetone. 
2-Arylcarbamyl indanylidenemalononitrile (3a,b)
A mixture of enamine la 6.4 g (0.02 mole) and malononitrile 1.3 g (0.02 mole) in 150 ml of benzene was allowed to stand overnight. The precipitate was filtered off and crystallized from ethanol. Colourless needles m.p. 183-185 °C, yield 65%. Refluxing the reaction mixture for 1 h increased the yield up to 75%. + \ 1-Indanylidenemalononitrile (5) was synthesized using the procedure reported by Anderson et al. [5] . Colourless needles from ethanol, m.p. 150 °C (Lit. 152 °C), yield 83%.
Analysis for C
l-Arylimino-3-amino-4-cyano-l ,9-dihydro- indene[2,1 -cjthiopyran (6 a-d)
General procedure
Equimolar amounts of enamine 2 (0.01 mole) and malononitrile (0.01 mol) were refluxed in 100 ml of benzene for 1 h. After cooling the precipitate was filtered off and purified chromatografically on alumina using chloroform as eluent.
6a: Yellow prisms from DMF, m.p. 230-233 °C, yield 68%. 
2-Amino-3-cyano-9 H-indeno[2,1 -bJthiophene (7)
Compound 7 was prepared according to procedure reported by Eislager et al. [6] 
General procedure
To a solution of compound 5 (0.05 mole) in 50 ml of ethanol 10 ml of 10% solution of sodium hydroxide was added. The mixture was refluxed for 1 h. The intensive orange-yellow solution was poured into ice water and neutralized with diluted hydrochloric acid. The precipitate was filtered off, washed with water and purified chromatografically on alumina using chloroform as eluent. 
